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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve average surface 
roughness and crystal quality by inclining crystal 
orientation on the surface of a substrate in a direction 
of <0001> in a specific range. 

SOLUTION: A sapphire substrate 401 is inclined from a 
direction of <0001> to <11-20> or <1-100> by 
0.05°-0.2° and is arranged on a carbon susceptor. Then, 
a GaN film 402 as a buffer layer is grown on the 
substrate 401, an n-type GaN film 403 is grown, and then 
an n-type AI0.15Ga0.85N film 404 and a GaN film 405 are 
grown. After that, the growth of a well layer and a 
barrier layer that become active layers is repeated, a 
required number of layers of multiple quantum wells are 
grown, and finally the barrier layer is grown, thus 
ending the growth of an active layer 406. After the 
barrier layer is formed, an interruption process is 
provided for a certain amount of time. In this case, the 
average roughness of the lower surface of a quantum well 



active layer is set to less than 1 .8 nm. 
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fflv^T, GaNif:liAlNJti±AlGaNA*77r 
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OJSfiSrtTofcrt*. G a NJfOi&fl #14*^5*608 2 <7>* 
^i^*L<*ffcLT. SS®(C2. 0 n mJ£JL±0¥*%Mfi 
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JtLEDC2 0mA<O«^r6j«iaS:8KLfci: £^>, 
?fcg4 5 0 nmfcHS(i$!3 tHtrtofci 1 , f§7fex^ 
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2° JJlT-C*ft(fiO*fr*aifcL. *sMtrt**<. ^ 
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pS^77KI8 0 7, pIn>^^M8 0 8<7)pS 

-^SH^fESSL^o nH!8 llltTi/AL p 
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[0 0 9 2] :<7)JSt*MU:M^^t- K(12 0 

tLxm&Ltz&mimi ic 
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K M ^ O j& S 4 1 Br £ v >tL r Stt Jf £ L W - -9 s : { t y 
5km £ BB tti" £ t § v >tt«8t *ft rt f ft < & £ Af ft £ ^ L 
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